* * 5
I * * EUROPEAN
* *
o.' ! . REGIONAL
* 5 K DEVELOPMEN
FUND

EUROPEAN UNION Decision Aid for Marine Munitions

Baltic Sea Region PRACTICAL APPLICATION

(o

IR 5 o » E—— - ————— mm—_

Decision Aid for Munition Management

Practical Application

+

; Jacek Be’rdowski, IOPAN
et ) S i il h ]

". I}
R *, v/ . !
/ \ ‘ ' ’ .0... 1 ‘ { ¢ \ ) 1
‘ ., '\ | G
‘ 4 : ‘ ; ! / = : | !

L A

v/

| A

| ) \»;\ SN i 1
ey a2 r‘i:,:’i-,:- 3 3 7\ : A
S R | -



Situation of Baltic Sea dumped
munitions
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CWA Dumps

Dredge sites

Offshore wind farms
(planned)

Bottom Trawling intensity

—  Pipelines and Cables
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Corrosion
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® Barrels ® bombs @ projectiles
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Barrels V,=0,0434 mm/rok
Bombs V,=0,0365 mm/rok
In sediments V,=0,0313 mm/rok

Wall thickness:
Barrels 1.5 do 2 mm
Bombs 3 mm
Projectiles 5-7 mm
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High Resolution Model (HRM)-Bornholm
Deep (constant leakage)
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Pollution of sediments and water

Metals Chemical Warfare Agents Explosives
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Contamlnatlon of sediments
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Overal concentrations

10.320 10.340

ID=163
f HgTOT = 261,958-0,0908*x
/ 400
— 350 [ o J
o
300 4
[e]
=y
2
=
o
m KH.OCISEP16.5 m KH.OC.SEP17.5 [ KH.OC SEP17.4 '%’
-50
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Distance to target
u;m OC.SEP17.3
% o
KH.OC SEP17.2) . i
LA i ° Sampling stations
KHIOGISER16Y4 \H.OC.SEP17.18 and detected £
g targets in the area JI=
3 KHIOGASER16930) of the
KHIOG SER16%2b} Kolberger Heide.
Legend
KH'OC'SEP17.6 ®  Sampling stations
Targets detected
KH.OCSEP16.7 with a SSS survey
0 500 1000 1500 m =
L 1 | | Scale 1: 18 000
10.300 10320 10.340 10.360
| | EUROPEAN
® " REGIONAL
DEVELOPMENT
FUND

EUROPEAN UNION

Baltic Sea Region




16
14
12

oN B O

-35
-30
-25
-20
-15
-10
-5
0

Enrichment, range

- * Large sources predominantly local
I I e Sharp gradients
I  May depend on corrosion
m
I = B B * Range not directly depend on
" fagetnumber concentration
Decrease y = 254,44 103
Hg/LOI R?=0,5579
-506 200
[ J

Hg/LOl ng g*
3
[ ]

vl
o

150
I Bz | :
S R e e @ et

i’iig.et number ° 0 s : 10. - -
WInterreg L ..

EUROPEAN UNION

Baltic Sea Region PRACT




Impact on biota

mFDI +/-95% C.I.
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/ Bio accumulation\

Sea-dumped chemical
warfare agent
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Fish results

3 out 100 reference cod muscle contained TPAox

No DPA detected from Bornholm reference area

13 % of studied cod muscle samples collected from Bornholm
dumpsite have contained arsenic CWAs

* 20 % analysed cod liver samples have contained TPAox

. Numberof | Musde |
Sampling area
samples DPA TPAoX DPA TPAOX

Bornholm reference
site BO9

100 - 3/100 010 0/10

Bornholm dumping

site B13 120 9/120 10/120

Maseskar 9 NA NA

Skagerrak
(wreck 13)

BaltliC Sea Keglon

Hagfish 20 10/20 19/20




Food web impact
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Figure 3.

Modelled tos ted and maximum concentrations of Clark T + degradatinn pmducts in biota and detritus per 1 gram of biomass. Green color represents a decrease and

concentration during 10 years from leakage. Numbers above each box represent the months when maximum concentrations occurred.
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ECO Tox Toolbox

Presence Leakage Impact

Biodiversity

Detection Sediments

Identification Biota

Porewaters
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DSS www.daimonproject.com

Geo position

State of hazardness

||l.
lnterreg 4

Baltic Sea Region

EUROPEAN
REGIONAL
DEVELOPMENT
FUND




DAIMON
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Chem.WF

Munition

New Source

Enter data about a new detection of warfare agents

Chem.WF @ Munition

Date of detection:

Place of detection:

State of corrosion:

Leaks:

C//

16/11/2018

B

GPS Coordinates

What munition was detected: Sea mine fired

lost

unkown

v

~ Enter new munition type

How was the munition detected:

0

(e On sea ground

() adrift

) fishernet

() Washed up at the coast

() other

Level of confidence:

Cancel

alculated ecological hazardousness:

Save data




Madels and reports

VRAKA-CWA @

probablilty of release for each activity

deterioation
unstable seabed 3.36E
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storms  1.14E-04

DECISION SUPPORT REPORT
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Visit www.daimonproject.com for more infot

1) 'The research work was fund by the European Union (European Regional Development Fund) under
the Interreg Baltic Sea Region Programme 2014-2020, project #R013 DAIMON'

2) 'The research work was financed by the Ministry of Science and Higher Education from the 216-
2019 science funding allocated for the implementation of international co-financed project'
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